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This analymsis, conducted Ly staff of the Natlonal Center for
Statistics and Analysis, focusad on spacific make, model and
modal year vehicles egquipped with sithar asildsa-relaassa or and-
relszaa manual lap-and-shouldar balts, ax spescifiesd by the staff
of ths Offica of Defect Invastigation. Data from the Fatal
Accident Raeporting System ([(FARS) for 1985-1991 and selactsd stats
files from CARDflle for 1938-1990 (the thras most recently
availabls years) wers usad.

The snalysis of state data focusmad on ths fatal mnd
incapacitating injury rate (FK+iA) per driver invelved in thease
vehiclas as a function of ralevant crash, vehicle and driver
charzcteristics. Only towed vehicles were includad in the
analysis. Filas used for this analysis included Indiana,
Maryland, Michigan and Pannsylvania (Washington and Texas do not
include a towaway indicator on the file; Indiana‘’s vehicle
make/mode]l codea did not permit identification of
caravan/voyager). Eince not all states identify ths presanca of
right-front passengars unless they are injured, the analysis of
state data used only drivers for consistency betwsen statas and
with previous state data applicationsm. Occupant ejection in the
atate fllas wvas sufficisntly rars to prohibit any analysiz from
baing conducted. :

The analysis of FARS data focused on tha rate of fatal injury per
involved front outhoard socupant, as vall as the ejection atas
per involved front cutboard occupant (ejection im much more
common in fatal crashes and therefore, could be analyzed).

The pajer porticn of the analyxixz smployed logletic regression
nodels, using both FARS and state data, to estimats the effect of
gsida- va. snd-release bucklas, acoounting for diffsrsnces in the
ralavant crash, vehicle and driver attributes assoclated with
occcupant injury and ejection, as available and approprilata.

In addition to the affort to develop axplanatory statistical
nodels, sevaral vehicles under study, {(Ford Taurus/Msrcury Sabla,
Lincoln Continental, and Dodge Caravan/Plymouth Voyager) changmd
from side=-raleass to end-releass buckles during the study pariod.
These "crosgovar vahicles® were subjsoted to additional, ssesparata
study, comparing tha bafore=-and-after injury and ejection
sxparisnos of vahiols ocoupants.

The findings are as follows.



Analysis of Crossover Vahiclass

The first analysis uses the raw crash data to lnvaatigate
vehiclez that switched from ths side- to snd-release systam.
Using thess vehicles in a befors ve. after comparison forms a
"natural pasr group™, such that thée c¢rash and driver
characteristics should be quite similar. The asterisk in the
column labaled "Stat ESign" indicates the difference betwesn side--
and snd~releass was statistically significant at the alpha=0.05
laval, two-talled tast.

1. Analysis of Fatal Crashas

Eida Releass End Ralsase
% % Btat
Etection i__Ejsct N
Caravan/Voyager 392 8.3% 298 7.0%
Continental a7 8.2% 14 7.1%
Taurus/Sable 1090 6.0% 297 4.7%
2ide Reluase End Releass
. % : L Stat
Fatal Iniury H__ratal
Caravan/Voyager 592 31.4% 300 21.3% *
Continental 98 45.9% 14 50.D0%
Taurus/Sable 1089 43.0% 297 45.5%

Of the six comparisons, only the differsnce for Caravan/vVoyager
fatal injury psr involved occupant wvas statistically significant,

with =

gher rats for side~releass buckles.

It may ba

worthwhile to investigate this result further.
2. Analysis of State Data

Indiana 5ids Relasase End Relansa
L] | Stat
K+A Injuxy N Ini H _Ini Bign
Taurus/Sable 455 1.0% 123 1.6%
Maryland Side Eelease End Releama
L T Stat
. E+A Injury X ____Ini N Ini ____  Rion
Caravan/Voyager 418 15.3% 168 16.1%
Taurus/sabls 1061 9.9% a73 11.7%
Michigan Eide Releass End Ralease
L] : L ] Stat
E+A Inlury - | Ini _Inj Siqn
Caravan/voyagar 1931  &.5% 535 4.7%
. Taurus/Sable 351l 5.6% 791 5.6%
. Pannsylvania Eide Releams End Rll:nll Beat
. L
E+d Inlury N Ini H __Ini Hign
Caravan/Vovagar 1606 2.0% 511 2.2%
Taurus/Sable 2227 2.1% 509 2.8%



Kona of the comparisons of KA injury rates wara statistically
slgnificant within each state. A sscond-stage analysis was
conducted, cowhining the resulting statistics for carmvan/Veyager
across states {MD, I, PA) and Taurus/Eable acrcas states (IN,
MD, MI, FPA). HNaither of the tvo test statistics yielded n
aignilinant diffarance in tha E+A injury rate for side- vs. end-
relaase. :

In summary, only one statistically significant diffarence vas
found in all of the analysas of crosscvar vehicles,

Analysis of All Bpecified Vahicles

The vehiclsa apscified by ODI staif wers used in investigating
the effect of side- va. end-relsase systems on the likelihood of
K+A injury using the state data files, tha likelihood of occupant
ejsction in fatal crashes, and the fatal injury rate per occupant
involved in a fatal crash. loglstic regrasaion models weras
amployad, using relsvant varlables for the crash, vahicle and
occupant charactsristics. :

In prelininary analyses it was notad that the vehicles ecquipped
with side-release systans tended to weigh nmore than thoss :
equippad with end-releaze zystams. In addition, vshicls weigh
has baan shown to be a significant factor in the likelihood of
occupant injury. Therafores, it was important to incorporate
vahlcle velght inte thess analysas.

Due to the bias in reported safsty belt uss and the relationship
of reported use to the svent of intersat, balt use wvas not
amployed in thess mcdals.

'In general, the follﬁwing sxplanatory varisblea were used in tha
modeling process (subject to avallabllity on the state filas):

Posted spead limit,
Vehicle weight {(or ratioc of weights for twvo-vshicle
crashes) ,
Iapact location {farside/nearside/othar),
Rollovar,
occupant {driver for state files) age,
nt {(drivexr for stats files) sex,
Seat position (for FARS data), and
Side- va. and~raleasa system as squipped in vehicle.

3. Analysis of Fatal Crashas
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The analysix of fatal crashes (both fatal injury an? complata
sjection) was conducted two ways — using two-vahicla arashas and
all crashas, rasulting in four saparate analysas. Tha results of
these analyses wera consistant: in sach analysis, the gide-
Ieleage gystem was assooiated with significantly lower eajeotion
rates and rates of fatal injury per involved occupant comparsd
with tha and-ralsaze ayastan. However, wvhila thes ralsasa typs vas
statistically significant, it was genarally marginally so



conpared with the remaining variables and in light of the larca
sanpla sizes (ranging from 8,000 for two-vahlicle crashes to
24,000 for all crashes). Its imnportanos was Telatively small
compared to the cothar variables included in tha modsls.

4. Analysis of State Data

The analysis of stata data investigated tha likelihood of K+A
injurys; there were encugh casas to analyza sjecticn risk. 1In
thesa analyses the release typs was naver statistically
significant, in spite of the fact that several states provided
over 30,000 cases for. apalysis. In addition, the state data
models 4id not provide as good a statistiocal fit to the data
compared with the models eatimated for fatal crashas.

SumMaYY

Having reviewed all of these analytical results, thers is no
pattern of evidence to suggest that slde-releass systans are less
safs than snd-releass systems. On tha contrary, the FARS .
analysis would suggast that and-release systams may ba less safa.
However, it muat be remembered that the analysils sxploys
surrogata measures (injury and sjection} representing the gutcome
of the svent of interest (inadvertsnt unlatching), a phanomenon
which cannot ba msasured directly in the crash data. In
addition, dus to the bias in reportsd safety balt uss and tha
realationship of reported use to the svent of intarast, belt usa
was not smployed in thase aodals. Differentlial use ratas bestwean
side- and snd~release pystens, dus to factors other than the
system itsel! (e.g., equippad vehicle, driver demcgraphics, etc.)
could sasily confound the intarpretaticn of this rssult.

It is likely that the most serious consegquences of the occurrance
of the alleged event would be raprssented in more ssriocus
crashess; for example, sjection is much mors common in fatal
crashes than in lsss serlous crashes {sjectlon is a serious
outcone in and of itaself). Thersfore, it is not surprising for
-the state data to show no difference. .

In closing, thers is no pattern of evidence in the crash data to
support the allegation ralated fo inadvertent unlatching feor
side-ralsase systems.



